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Abstract 


Glitch art is the use of digital or analog errors for cosmetic purposes by corrupting digital data or physical 
manipulation of electronic devices. What's called "glitch art" usually means visual bugs, whether in a still 
or moving image. It is difficult to classify and recognize a glitch. Primarily from a theoretical, scientific 
and non-artistic perspective, Glitch is the unexpected result of a malfunction. This artistic genre has 
influenced the art of video and has led to the interest of many video artists in this art genre, in this 
research, the works of video glitch of Iranian artists have been investigated and the techniques employed 
by the artist are described. In this regard, 6 samples of the works of different Iranian video glitch artists 
were selected and examined. According to the study, it can be concluded that Iranian video art artists 
have used this artistic genre in their works to express their intention and purpose. 


1. Introduction 


Video Art in Iran is a fledgling art, and many Iranian artists who are active in this branch have begun their 
artistic activities with other media and have turned to this medium after the period of painting, 
photography, or professional filmmaking, although today many young artists choose this medium from 
the same time as students. The limited expressive possibilities, the power of tremendous impact on the 
audience and the suitability of production costs are among the most common factors of this medium in 
artistic production. The result can also be displayed almost anywhere, from private galleries to 
workshops or artists’ houses. 


Therefore, the popularity of this medium among Iranian artists and its techniques is more or less in line 
with the world, but the designed content can be distinguished in many ways. Although a country cannot 
be found that does not have a unique position, today's Iranian society's attempts to transition from 
tradition to modernity, along with preserving old beliefs and traditional values, give the country's 
contemporary art a distinctive character. In videotapes a bug can occur easily, for example slightly dust 
particles can make sudden noise, black screen or discoloration (Fig. 1). These unwanted errors and 
defects with artistic practice led to the creation of glitch art. 


Glitch Art's practice is digital or analog errors through digital data failure or manipulation of electronic 
devices [1]. 


The term Glitch has existed since 1962, when it first appeared in the English-speaking world, and the rise 
of electronic music in the 1990s turned Glitch into a musical genre, allowing it to evolve its aesthetic. 
From 2000 onwards, digital art was raised with the rapid and widespread vogue of PCs. In the meantime, 
Glitch’s art has made its presence tangible. Glitch art is the use of digital or analog errors for cosmetic 
purposes by corrupting digital data or physical manipulation of electronic devices. What's called "glitch 
art" usually means visual bugs, whether in a still or moving image. This is either made by "capturing" an 
image of defects randomly or more by artists/designers manipulating their digital files, software or 
hardware to create these "errors." 
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After a long period of development and hardware changes, Glitch’s art has shown a strong and subtle 
impact on painting, photography, graphics, film, games and digital media, etc. [2]. The flow of glitch art 
cannot be understood without interruption, nor can it be operated regardless of the glitch process. This is 
because conducting glitch-related studies is very necessary [3]. In the present study, glitch art in the video 
works of Iranian artists has been investigated and the techniques of glitch art used in these works have 
been introduced. 


2. Glich'S Terminology 


Referring to the definitions in the dictionary limits the scope of the word "glitch" too much. Even if this 
field has few fans from visual glitch discovery, the existing glitches or created works are very diverse. 
Therefore, it is necessary to provide a definition that covers various and common activities in creating 
and presenting Glitch’s artworks. It is difficult to classify and recognize a glitch. Primarily from a 
theoretical, scientific and non-artistic perspective, glitch is the unexpected result of a malfunction. Glitch 
has always been associated with defining a problem. Glitch is a word used to describe the consequences 
of a wrong event. 


One of the greatest distinctions between glitch definitions has been made by Iman Moradi. Iman Moradi's 
thesis (2004) divides the artwork into two categories, such as Glitch as "Pure Glitch," known as "Wild 
Glitch" and "Pseudo-Glitch’, known as the Glitch [4]. In her book "The Glitch Moment (um)," Rosa 
Mankman describes "Glitch" as a dissociation (real and/or simulated) of an expected or ordinary stream 
of information inside communication systems that leads to accidents or errors [5]. 


3. Glitch Content 


Much of the discussion about the creation of glitches is about pseudo-glitch. The process of consciously 
creating a glitch overnight by an artist also reflects this. Pseudo-glitch is an arbitrary work performed 
somewhere on sampled or copied information, the principle of which remains safe and intact unless there 
is a reason for directly destroying the original information. Also, glitch images may be indistinguishable 
from information about its original source, but it is usually recognizable or can be understood in an 
obvious way for the Glitch process to realize its purpose, especially when the transmission of its meaning 
is raised. 


It should be noted that in the Glitch territory, there is a whole range of glitches that are cases in which 
exploratory motivation is more prominent than the subject or actual content. The creation of glitch-like 
artworks does not mean conveying meaning, but can be a practical and satisfactory process, or it can be 
for "personal use’, which ultimately leads to some kind of "enlightenment" [6]. 


4. Glitch Art Design Techniques 
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There are certain technical effects that we often see using glitches and you want to replicate these 
techniques in order to create a compelling glitch artistic design. At the end of the day, whether the glitch is 
intentional or not, "broken" images come from broken data, and this error is what you want to 
communicate through artificial tools. With that said, [1] let's get past the most common glitch art design 
styles. 


Pixelated 


Computer images are made of pixels, and when several of those pixels are flawed, you encounter a glitch. 
The pixel effect is more productive when trying to anonymize an aspect of your design, and it 
accommodates the exterior and abstract view of the space [2] (Fig. 2). 


- Leakage (permeation) of light 


By simulating a phenomenon where a gap in the body of the film camera allows the light to leak into the 
usually light-proof film chamber (thus exposing the film with extra light), designers can create a burnout 
effect on their design. If you create your favorite spots through shadows or reflections, it creates a 
dynamic feature (Fig 3). 


- Double exposure 


By placing multiple images on each other, designers can perform an ethereal and spooky effect on the 
device. Accordingly, choose composition and layout, and it is important to be aware of the color usage in 
this program so that you do not overshadow the subjects of the image (Fig 4). 


- Noise & Green 


Designers can enhance green artifacts or noise to regain the look of an old movie or an analog playback. 
One of the most familiar examples of this glitch is the green tape that appears in the old "VHS" movies 


(Fig. 5). 
- Color degradation 


The coherent and ambiguous use of chromium color causes system failure. Since the color itself 
demands this, pay attention to the other Germans of your design to make sure the end result is not too 
loud or crowded to express what you want to achieve [2] [4] (Fig. 6). 


5. Research Methodology 


The present study aimed to investigate the works of video art artists in the field of glitch art, which was 
carried out using library studies using descriptive method. In this regard, 6 video art artists who had used 
glitch art techniques were randomly selected and their works were studied. 
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6. Glitch Art In Iranian Artists Glitch Video Art 


- Sadegh Majlesi. work title: HUMANS LIKE RAINDROPS, running time: 4 minutes. 


The work shown in Figure 7 is a three-minute video produced from Majlesi. An assembly of the sound of 
rainfall creates a glitch noise in this work as if a camera is located above uncertain levels, levels with 
varying degrees of gray color that also create volume for the audience. It is not clear what these surfaces 
are, the building, the wall, the ceiling, etc., and at the same time gives the audience the feeling that it flies 
closely over the buildings. 


In the image, a geometric form of water droplet with one point in the center and eight lines around it can 
be seen, and the artist has created the volume of water droplets with lines that are repeated throughout 
the surface of the image. In this work, disconnection creates a type of volume that at first glance appears 
to be buildings and in the next step, the pixels fall creates a bright shadow and different surfaces. In 
another layer, we have geometric droplets of water that are on the whole screen and are moving non-stop 
and fall. Majlesi has shown the fall of droplets on a completely geometric form, similar to the form of 
nature. The division of the image screen before us is similar to the division of Mondrian rectangles, and it 
should be noted that in each of these rectangles with the same quality of contrast and brightness, the 
spaces are separated. In the view of the audience, they move from top to bottom of the surfaces and 
pass through the visual page and exit. 


By selecting the title "Humans like rain," the artist shows the audience the rain in an urban space, and all 
these raindrops are similar in the first stage, as if thousands of droplets of water are moving similarly and 
are arranged throughout the picture. In some parts, a series of water droplets can be seen and in other 
parts they are less clear. It's similar to what happens in society and can be reflected. 


Here, the glitch element, the effect it has created on these droplets, is similar to what happens to humans 
in the real world, and some of their spirits and paths are glitched in historical records, and in other words, 
some are not recorded, and we have a division in history. 


In this work, the artist creates four different levels and uses the method of dissonance of pixels moving 
from top to bottom in the image, creating volume and a dark, black city in a black space. And in the next 
step, it depicts the concept of humans as geometric droplets of water, which fall and degrade at any point 
in the image. 


The visual element of this work for Majlesi is the display of falling rain and visual disorganization from 
the perspective of raindrops and in the background of the irony of the world of Dhar. Its auditory element 
is the sound of the evil of rain and outside commotion, social assembly and human overcrowding, and 
ultimately spiritual ascent. 


- Razieh Koushki, Vahid Qaderi. work title: Glitch, Pixel language, running time: 1 minutes and 57 seconds 
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As a result of five minutes and 57 seconds of Razieh Koushki, Vahid Qaderi first worked on the music of 
Glitch and noise art, and in the next step, Koushki portrayed this created music. In the foreground of the 
first sequence, we see losses in hundreds of pixels, which represents a form similar to ascension, and in 
the foremost layer, we are faced with a series of falls and disconnections as broken lines, which are 
simultaneously glitched and intertwined. In other words, the foreground order is also glitched. In front of 
that order, it shows the degree of disconnection, destruction and ultimately more glitch. 


The course of change in Vahid Qaderi's music portrays koushki based on music and the living 
visualization that exists everywhere. In the following, not only do the regular points in the background fall 
and begin to dissolve, that the dance and the breakage of the lines we had in front of the image are also 
starting to fall and glitch more, and this fall happens so much, that in some parts of the points, we only 
have some trends from the original image and most of the image is gripped and noised. After one minute 
and forty-four seconds of video, it begins to move and fall around, which creates points. With the games 
played in flow focus system, it achieves good images. From about 2 minutes, the speed and process of 
metamorphosis are such that we no longer deal with that initial video. 


In the 3rd and 45th minutes, it cuts off the visual image altogether and creates a completely gray screen, 
and then with each of the bits and casts in the music, the line of arts enters the image, which after they 
find black contrast, they come back to the original color and look like the rest of the pixels. Gradually, the 
image is filled with glitched pixels, all of which have a completely similar algorithm. 


While, the process continues to happen, again traces of those tangled glitch lines We have the beginning 
of the video, which was in the front sequence, and they gradually come back, and in the background, from 
that amount of noise, we go back to some places. In front of some lines in a shattered form, we see in a 
glitched form. Behind the same element and the effect, we had from those points are the points as if they 
are moving upwards and rising. But there's not much fall here, and we don't see the stretch that we saw at 
the beginning of the video. This is the only difference between the initial and final sequences of this work. 
In other words, it refers to a circulation and repetition in the whole process of abyss, which, at the moment 
of entering the lives of all human beings, have that kind of high spirit, and finally, when they go, they 
return to it with a little change (Fig. 8). 


- Shahab Shahaii,. work title: Telecommunication, running time: 1 minutes and 7 seconds. 


Figure 9 represents a 3D video in a gray space, which is created beyond any prejudice. This work is 
pictured in 4D cinema and in Maya. In the gray foreground, we see a 3D bust that looks something like a 
demon. It is possible to take several impressions of it, on the other hand something like demon and on 
the other hand, the face of a woman with a mask of a skull with a deer-like plug on the face and a ring 
above the head is marked as sainthood and flowers that grow from the left side of her head. At the 
bottom of the bust and in its completion, there are two pieces of stone in the shape of his shoulders, with 
a camera placed on one of the stones. On six different levels of 3D sculpture, on the surface not in the 3D 
nature, the glitch-like has occurred. We see a noise similar to the thrush of television, because the title of 
the work is called "Telecommunications’, it should be noted that it expresses a kind of reading of the work 
Page 6/24 


about telecommunications in the contemporary world. The images viewed are a mess, and today we are 
also faced with images of the people we are in contact with. 


The artist creates casts in six levels created separately with glitch and noise by manipulating the data. 
And somehow it confronts the audience emotionally with an element that is perhaps scary and 
ambiguous to many and at the same time has very innocent eyes. In one part, a cast occurs in the 
woman's body and face, and elsewhere the cast occurs in the mask. It can be said that in reality, we 
humans have some glitches, both in their innate and acquired state, i.e., in our natural behavior and 
adaptive behavior. 


In an image of destruction, a woman's face is pulled forward, the face becomes a demon. In the glitch 
path, from time to time, the ring of holiness above the woman's head turns black as if it were somehow 
humanly referred to in the telecommunication system. The noise and pseudo-glycemic formats used in 
the video space are faced with them both in digital and analog and electronic modes. 


In other words, here the impact of TV media on telecommunications is investigated. In each section, even 
in terms of form, there is distortion and nothing remains of the woman's face, and the only mask remains, 
which reflects exactly the evolution of a human being that happens to all of us human beings, meaning 
that we are not somewhere else and, in the end, only a mask remains of us. This mask moves from black 
to white and at the end of the image only remains the niqab, which has neither the flowers, nor the stones 
in the shoulders, nor even the ring of sainthood, nor the face, which only refers to the reading of that 
mask in connection with the distance. Shah Ali does not agree with the transfer of sensation in the 
artworks, so he believes that in this work, it has not been tried to convey a sense, merely an event depicted 
with his reading and perspective. The Internet and social media have been the source of artistic 
inspiration for the creation of this work, which it considers a collective and global issue. 


-Nazila Karimi,. work title: The Thirteen Dream, running time: 1 minutes and 13 seconds. 


Figure 10, called " The Thirteen Dream " by Nazila Karimi was prepared in one minute and thirteen 
seconds. That sleep is thirteen points of balance between light and darkness, creative and destructive 
force, heaven and earth, which is considered to be the end and start at the same time. Thirteen sleep is a 
symbol of the early chaos before creation and the onset of life again, which at the same time 

represents production and rebirth. It relates to the concept of the end of an era and the beginning of a 
new era. 


In this one minute and 13-second work, called Thirteen Sleep, we see the delusive image of a woman 
created using the technique of distortion in the glitch and has visual characteristics of fragmentation, 
repetition and linearity. 


This eerie solarized image feeds us on the boundary between darkness and light, reality and illusion. It is 
a symbol of inner intuition and the concept of an end and a restart. 


-Nikzad Arabshahi,. work title: Autogenesis, running time: 3 minutes. 
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In Figure 11, we have the generative code in motion from left to right, and when we reach the white space 
and the previous images are set aside in a series of black and white linear forms, it begins to create level, 
line and volume. None of the lines and surfaces are similar and, in most places, we see that based on a 
constant rhythm of music, the generating codes do not give the image a constant and still new creation 
takes place. As the sound of music becomes below, the generating codes with smaller lines and on 
brighter levels begin to produce images. This overlap between surfaces and lines and the loss of parts of 
the data makes the glitched images so beautiful that even in many parts it resembles landscape images 
and we understand the form of nature. 


It is as if the artist has been able to re-create in these productive codes with all the casts. That is, it should 
be noted that these are precisely the design codes that the artist converts his information and physical 
movements into data by sensors and has implemented this type of design energy, which the generative 
code recognizes and incompletely and in glitch with infinite integration and without any repetitive 
incident, re-performs the artist's work. 


With more noise, the foreground image from white to dark leads and the lines become bright, to the extent 
that the music noise increases, we also see this noise in reflecting the generating code because the sound 
has noise. The artist's codes have also been converted into images with noise and glitch, i.e., casting has 
happened during the production of the image, because once accordingly it forms the sound and once 
again creates the sound and produces the image accordingly because the noise is more than the noise 
allows it to simulate less from inside its data and implement the same noise. Productive art, auto genre's 
central system, is a complex system for designing algorithms, analyzing the physical behaviors of hands, 
joint movement and frequencies of brain waves that the artist performs when painting. The data is 
recorded by multiple sensors and then with other algorithms is able to reconstruct the visual language 
elements of the artist and model their combined method. That is, it takes some algorithms from a 
person's signal and body and brain waves, and here's a glitch step. The sensors have scanned all the 
frequencies of the body and we have incomplete readings through the sensors of the artist's behavior, 
which is the incomplete reading of the glitch taken at this stage. The data are encoded and converted into 
productive art in an algorithm, then the end result of this fusion is a combination of information 
production pattern, using which the design of the final engine for the creation of the artwork is possible. 
That is, the data simulator engine plays the role of central system intelligence, which constitutes the 
entire data, so that by creating a set of sensors and creating glitches, it takes codes from the artist that 
includes his hand behaviors, joints and brain energy, and this data is tabloid to the codes and algorithms 
that are inserted into a data simulator engine and determines that Based on this engine, generators are 
implemented and simulated. In fact, the artist has created a productive art that converts itself into code in 
a section through coding and puts those codes back into a production engine that leads to image 
conversion and formation. Here we have a glitch of the artist's reading of nerves, senses and physical 
movements, and a glitch occurs unconsciously in the production engine, but the engine is also given a 
code that states that, when it is received, it is produced based on that line, surface and volume, which 
again another glitch occurs at this stage. 
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-Arash Masoom,. work title: Metatron, running time: 1 minutes and 33 seconds. 


The shape (12) represents a one-minute, thirty-three-second effect called Metatron, meaning a hexagonal 
element and cube, which in nature all elements of creation emerge from this form. In this work, 
Immaculate has designed codes to visualize a series of vector points. The music of this work was 
composed by Farbod Hamedi. 


In the first few sequences, we observe a number of points, which, like the stars of the galaxy, are 
completely scattered and have disconnection, loss and destruction, as if this glitch is not seen in the 
whole galaxy, and there is no clear order within them. In seconds 27, the loss, disconnection and 
destruction increase, and from the forty-four seconds, all the points that have been glitched show in 
several lines. In fact, they have not yet been disciplined and have only allowed some of the starting lines 
of these points to look at an image similar to images, Metatron or one of the symbols of alchemy. It can 
be a reference to the element of creation, which at the height of disorder at the end with a fractal order, 
has created. 


Metatron is an analysis of the equilibrium between different dimensions of creation based on human 
centrality, but from the point of view of Arash Masoom Alchemy and the theory of non-influence 
diplomacy, it has caused unreasonable performance and the creation of glitch in this direction. 
Archetypes, natural and fractal patterns of the Julia collection have inspired artists in the formation of 
these floating points and he has tried to show the existence of order at the same time as disorder. 
Masoom considers Metatron to be a sophistication on all scales and this concept is perceived in all and 
none of them. He believes that something bigger rotates everyone, something that rotates but doesn't 
rotate, moves, but doesn't move. 


7. Discussion 


Glitch, initially treated as an intruder, became an integral element of the digital world after a continuous 
transition and presence in the digital image scene. All types of glitches each, in addition to the specific 
reaction they create in the image, can attach a specific meaning to the glitched image. For example, 
degradation and loss in the pixels of the image can transfer the meaning of cast to the damaged image. 
In other words, generalizing pixel losses with an element that has a cast in the society can connect the 
meaning. The destroyed image of an omitted political figure can point to the casting of his thoughts in 
political and civil society. The Glitch art genre implements its function and semantic induction by 
participating in any culture. But Glitch should not be defined in political and land boundaries. The 
definition of Glitch art and its genre is an international genre. But every artist anywhere in the world uses 
the ability to make sense of it in a way that allows them to implement it on images of their native culture. 
Digital Art life in the field of contemporary Iranian art has been less than two decades, which was first 
searched and irregular and presented in the form of photographic exhibitions, video art and performance 
art, and gradually made its presence heavy by holding the Tehran annual digital art exhibitions (Tadax) 
and with the welcome of young artists and those with the utmost grasp, it became a new trend. 
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The details and semantic approach in visual structure in Iranian artists are more than the form view that 
can be searched in the works of Western artists. The presence of symmetric forms in the works of Iranian 
artists is higher than that of foreign artists, and on the other side, the use of human elements and 
physical forms in the works of Iranian artists is less observed. 


Glitch Art is restoring a new light on digital faults and interruptions and turning them into beautiful works. 
The use of digital visual interruption and the breakdown of image pixels, a redundant or anti-beauty 
concept in appearance, causes the nascent glitch art that ultimately leads to visual beauty with the 
artist's creativity. The contrast between East and West art and its subsequent deconstructions may not be 
new waves, but undoubtedly the link between glitch art and new art mediums with different roots and 
readings of indigenous culture has led to the creation and invention of a new expression. 


Glitch is a unique polymorphic art form and medium that is responsible for the development of new 
styles and its visual words have been adopted from constantly changing areas from the hardware and 
software aspect. The structural foundations and audiences of Glitch are constantly changing and 
developing, and the structure of cyberspace has given rise to increasing dissemination and expansion. 
The important fact that artists in today's Iranian society can create in line with the global trend and wave 
of art and produce something different from others led me to advance my research in the possibility of 
the artist's benefit from new tools and media and its different impact on the audience. Today's 
competitive art market in Iran is no longer exclusive to named or experienced artists. Although painting, 
sculpture, sculpture and other types of visual art are trying to benefit from competitive advantages in the 
art market, today art ideas and designs can become artworks more easily than before. 


A work whose creator has not necessarily been involved in all of its production process or even knows the 
technical complexities of this process properly. Or artists who have been technically more limited in 
implementation and creation, or whose ideas are not applicable to common forms, and have provided 
new instruments. On the one hand, compared to other methods of art expression, he has provided a new 
tool and media computer to the visual culture of our society. Over the past ten years, a number of Iranian 
artists have turned to software and sometimes hardware technologies to maintain this competitive 
market and present creative works that put the audience in a new stage of understanding and receiving. 
This has made it possible for the artist to execute his mental imagination very precisely and thoroughly in 
a real way. What used to be the only design on paper today with the help of technology has found a third 
dimension and has been removed from the form of design and automaton. In general, in the works of 
Iranian video glycemic artists, we witnessed the use of various techniques of Glitch Art, each of which 
had its own meaning and meaning. What used to be the only design on paper today with the help of 
technology has found a third dimension and is out of the form of design and Etude. In general, in the 
works of Iranian video glycemic artists, we witnessed the use of various techniques of glitch Art, each of 
which had its own meaning and meaning. 


8. Conclusion 
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The present study, while examining the video art and new art historically, dealt with the characteristics of 
its new art, in order for artists to pay attention to the characteristics needed to create artworks in this field. 
Glitch Art is a method of using digital or analog errors for aesthetic purposes that is done by corrupting 
digital data or physical manipulation of electronic devices. The excessive tendency of modern art, to 
artistic techniques and concepts, has seriously prevented it from addressing human and social issues, 
but new art, with all its new possibilities and tools, seeks to always pay attention to important global 
themes and present these themes in the forms of new artistic expression. 


Glitch Art is restoring a new light on digital faults and interruptions and turning them into beautiful works. 
The use of digital visual interruption and the breakdown of image pixels, a redundant or anti-beauty 
concept in appearance, causes the nascent glitch art that ultimately leads to visual beauty with the 
artist's creativity. Glitch is a unique polymorphic art form and medium that is responsible for the 
development of new styles and its visual words have been adopted from constantly changing areas from 
the hardware and software aspect. The structural foundations and audiences of Glitch are constantly 
changing and developing, and the structure of cyberspace has given rise to increasing dissemination and 
expansion. 


The visual glitch in itself can be regarded as "a whole new way of using stacked media’, or it can only be 
considered as outcast productions of communication technology that have been considered by tech 
fetishists. Therefore, it doesn't matter how we look at this issue, but it should be noted that Glitch has the 
power to convey our intended meaning, stimulate human emotions, increase sales of products, or even 
change the opinion of disgruntled people, about Glitch’s characteristics. 


Abbreviations 


1 VHS: Video Home System 
2 4D: Fourth Dimension 
3 Maya: Maya is a powerful 3D design software 


4 Generative Code: A generative code is a system of unfolding steps that enable people in a community to 
create a wholesome and healthy neighborhood. 
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Figure 1 


Sample of VHS Glitch 
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Figure 2 


Pixelated art technique in Glitch art 
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Figure 3 


Light leakage technique in glitch art 
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Figure 4 


Double exposure technique in glitching art 
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Figure 5 


Noise and Green technique in glitch art 
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Figure 6 


Color composition technique in glitching art 
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Figure 7 


Rain-like human effect, Sadegh Majlesi, 2019 
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Figure 8 


Glitch, Pixel language, Razieh Koushki and Vahid Qaderi, 2019 
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Figure 9 


Telecommunication, Shahab Shah Ali, 2019 
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Figure 10 


Sleep Thirteen, Nazila Karimi, 2020 
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Figure 11 


Productive Code, Nikzad Arabshahi, 2018 
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Arash Maesoom | Tittle: Metatron | Glitch Video-Art | Length: 1 minuets and 33 Seconds | 2019 





Figure 12 


Metatron, Arash Masum 2019 
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